Searching PAJ 



Kef. $± 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 11-1 96034 

(43)Date of publication of application : 21.07.1999 



(51)IntCL 


H04B 3/56 






H04Q 9/00 




(21 Application number : 09-363606 


(71)Applicant 


: NORTHERN TELECOM LTD 


(22)Date of filing : 1 6.1 2.1 997 


(72)Inventor : 


RICKARD ROBIN PAUL 



(54) POWER LINE COMMUNICATION APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a power line 
communication device, which minimizes the radiation at 
such parts as a substation, etc., where a power 
distribution network is not cut off and can reuse the 
frequency band set on another power line. 
SOLUTION: This device consists of an input terminal, 
which receives a transmitting signal VMAIN, a first 
coupler which connects the signal VMAIN to a line at a 
first point Y, the erasion means WB, WR and WY which 
are connected to an input means that generates an 
erasion signal VAUX from the signal VMAIN, and a 
second coupler which connects the signal VAUX to the 
line at a second point X that is separate from the point 
Y. In such a constitution, both signals VMAIN and VAUX 
are connected opposite to each other in a single 
direction set on the line. Meanwhile, the signal VMAIN is 
transmitted on the line in other direction. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the power—line communication device which combines a signal with Rhine — setting — 
: — with 1 st means to combine with Rhine the sending signal by which weighting was carried out 
in the 1st location It has 2nd means to combine an elimination signal with Rhine from the 1st 
location in the location of predetermined distance detached building **** 2. A sending signal is a 
poweHine communication device which said sending signal and elimination signal are combined 
with hard flow in the one direction of propagation along Rhine, and is characterized by being 
constituted so that it may spread in other directions along Rhine on the other hand. 
[Claim 2] The power-line communication device characterized by having an elimination means to 
be connected to the input section and its input section for receiving a sending signal to :pan in a 
power-line communication device according to claim 1, and to cancel the signal from a sending 
signal. 

[Claim 3] It is the power-line communication device characterized by the aforementioned 
elimination means having the weighting circuit which operates so that the phase shift of the 
sending signal may be carried out in a power-line communication device according to claim 2. 
[Claim 4] It is the power-line communication device characterized by the :aforementioned 
weighting circuit operating so that the amplitude of a sending signal may be controlled in a 
power-line communication device according to claim 3. 

[Claim 5] It is the power-line communication device characterized by the distance between 
the :above 1st and the 2nd coupler being about 1 of wavelength of sending signal/4 in a power- 
line communication device according to claim 1 to 4. 

[Claim 6] The power-line communication device characterized by having the monitor which 
detects the combination of said sending signal and elimination signal to :pan in a certain location 
on Rhine in a power-line communication device according to claim 2 to 4, and sends out the 
detected signal to a count means to control an elimination signal. 

[Claim 7] It is the power-line communication device characterized by carrying out a monitor in 
order that the :aforementioned count means may repeat a perturbation to the signal by which 
weighting was carried out, and may perform it and the signal of the result may determine the 
effectiveness of the perturbation in a power-line communication device according to claim 6. 
[Claim 8] It is the power-line communication device which the raforementioned count means 
repeats correlation count with a part of detecting signal and sending signal in a power-line 
communication device according to claim 7, carries out, and is characterized by determining the 
updated weighting value. 

[Claim 9] It is the power-line communication device which :aforementioned Rhine is the power 
line in a poweiHine communication device according to claim 1 to 8, and is characterized by said 
sending signal being a telecommunication signal. 

[Claim 10] It is the power distribution network characterized by the raforementioned sending 
signal being a telecommunication signal combined with the network distribution line in the power 
distribution network which gives its service to two or more subscribers including a power-line 
communication device according to claim 1 to 9. 

[Claim 11] It is the power distribution network characterized by combining the :aforementioned 
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telecommunication signal with a network by the network non-covering part and the position 
between subscribers in a power distribution network according to claim 10. 

[Claim 1 2] The equipment with which idistribution cable combines a signal including two or more 
phase lines in a power distribution network according to claim 1 0 or 1 1 is a power distribution 
network characterized by being combined with one of the phase line of the. 

[Claim 1 3] The equipment which combines the signal with which the -.aforementioned distribution 
cable was combined with each of each phase line including two or more phase lines in the power 
distribution network according to claim 10 or 11, The power distribution network characterized 
by having the monitor which detects the combination of said sending signal and elimination signal 
in the location on a phase line, a count means to control said elimination signal, and the switch 
which operates so that the signal detected by one of the monitors may be alternatively 
connected to a count unit. 

[Claim 14] A sending signal is the power-line correspondence procedure which combines the 
sending signal carried out with Rhine in the 1 st location, combines an elimination signal with 
Rhine from the 1st location in the location of predetermined distance detached building **** 2, 
and an aforementioned sending signal and an aforementioned elimination signal are combined in 
the one direction of [ on Rhine ] by hard flow, and is characterized by to be constituted so that 
it may spread in the direction of the others on Rhine on the other hand rweighting, setting to the 
power-line correspondence procedure which combines a signal with Rhine. 
[Claim 15] the power-line correspondence procedure according to claim 13 which combines a 
telecommunication signal with two or more power distribution lines — setting — : — the power- 
line correspondence procedure characterized by combining with one of the Rhine and combining 
a telecommunication signal which is different in other one of two or more of the Rhine so that 
the telecommunication signal which occupies one frequency band may be added in hard flow in 
the propagation direction of a substation. 



[Translation done.] 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the equipment and the approach of combining a 
signal with the transmission line. It is related with the approach of combining a radio frequency 
(RF) signal with the power distribution network which transmits a telecommunication signal 
especially. 
[0002] 

[Description of the Prior Art] It is known to transmit a telecommunication signal using a power 
distribution network or a transfer-of-power network. Such a transmission network is indicated in 
the European Patent application number W094 / 09572A1. Supplying electricity in 
telecommunication service by this approach has high utility value, and when making a 
telecommunication network newly especially, the biggest costs, for example, the costs which lay 
a cable to each subscriber, are reduced sharply. A certain power distribution cable is already 
used for transmitting a telecommunication signal. 

[0003] Drawing 8 shows the power distribution network constituted so that a telecommunication 
signal might be transmitted. Principal voltage goes into a transmission network from the 1 1kV 
transmission line 105, a substation 100 transforms that electrical potential difference to 415V, 
and this transformed electrical potential difference is supplied to Subscriber S through a cable 
120. A base station BS combines the signal transmission VB, such as a sound signal and a data 
signal, with a distribution cable 120 in the impressing point 1 10. A telecommunication signal 
spreads a cable top to the transceiver unit TRX using a radio frequency carrier among [ house / 
S ] subscribers. 

[0004] It is raised as one of the problems of transmitting a radio frequency signal using a power 
distribution network that radio frequency energy is emitted superfluously, originally, a power 
distribution network transmits a radio frequency signal — as — it is because it is not designed. 
[0005] A power distribution cable like a distribution cable 1 20 is constituted by this cardiac 
structure, the conductor with which the core of a cable transmits three-phase-circuit power — 
it consists of groups. The core is surrounded by the outer shell section and the outer shell 
section is grounded. Like the coaxial cable, it has the covered section, this covered section is 
combined with the cable laid underground underground, and such a power distribution cable is 
effective to the radio frequency (RF) used for transmission of a telecommunication signal. 
[0006] Since internal wiring in a subscriber's house is not covered, the problem of radio 
frequency energy radiation may occur. However, a radio frequency signal can be filtered in the 
location where a power electric supply cable is no longer covered, arid radiation of a radio 
frequency signal can be made into the minimum. 

[0007] In others, radiation may occur in the substation 100 by which an electrical potential 
difference is transformed by 415V from 1 1kV. The bus bar is usually attached in the wall of a 
substation 100 in the configuration of a grid array. From the field of view, the bus bar is not 
electrically covered in many cases, although interrupted. This is because electric shielding is 
unnecessary in a 50Hz dominant frequency. 

[0008] Drawing 8 is drawing showing the power distribution network which transmits a 
telecommunication signal. Drawing 9 is drawing showing this power distribution network in a 
detail further. A distribution cable 120 consists of a three-phase-circuit line of blue, red, and 
yellow. Each of a three-phase-circuit line is combined with each bus bar in a substation 1 00. The 
output from a base station BS is combined with the 3 direction splitter 210. Output Rhine of 
three is combined with each phase line of a cable 120 through the high-pass filter unit 200 each 
one. The main feeder which goes to through and a base station flows, and the main filter blocks 
only the signal in the radio frequency band used at the time of telecommunication signal 
transmission. A telecommunication signal is spread to the 2-way of a substation 100 and a 
subscriber along with a cable 1 20. Signal VB is shown on the blue phase line. The signal 
transmission which reaches a substation 100 emits the radio frequency signal 220. 
[0009] 
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[Problem(s) to be Solved by the Invention] However, in a radio frequency, the conventional bus 
bar array functions as an antenna, and emits the radio frequency signal received to the 
perimeter through the distribution cable. This, is not desirable in order to cause interference in 
the equipment which is operating with the radio frequency. And this is electric MAG adaptation 
(EMC) criteria violation. 

[0010] In order to make radiation from a bus bar into the minimum, covering a bus bar array or 
covering the whole building of a substation is raised. Recently, the substation which has enclosed 
the bus bar with the metal also occurs. However, almost all substation facility is made of the 
brick which is not covered. Since the cost which performs communication service through a 
network becomes high, it is not desirable to pull down the building of such brick 
[001 1] As other solutions over the problem of radiation, the power of the radio frequency signal 
which transmits a network top is restricted, and it can become below the limit where the 
radiation in a substation is permissible. However, especially in this, a problem occurs to a 
subscriber station with a radio frequency signal far from the point impressed to a network a 
subscriber side. In order to detect a radio frequency signal to be furnished by the subscriber, a 
certain amount of signal pair interference ratio is required. On a network, in order that 
interference of most amount may break out, transmitted power must also be high proportionally. 
[0012] Another cause of the problem of the radiation in a substation has a radio frequency signal 
in the point usually impressed from the power distribution network which adjoined the substation 
1 00. It impresses in this location because a base station can join together easily to each cable of 
a 415V cable (inside 120, 130, and 140 of drawing 8 ) group. 

[0013] Moreover, by the paper "ecad interference elimination for transmission-line carrier 
communication system" of issue, and 49th page - the 61st page, the trouble of the frequency 
reuse in a transmission-line carrier system is taken up in power distribution IEEE transaction, 
Vol.6, and No. January, 1991 [1 or]. Even if the one section of the sending signal on the 1st 
power-line section passes through a line trap and leaks to the 2nd power-line section, the 
leaked signal is eliminable by impressing an elimination signal to the 2nd power-line section. 
[0014] 

[Means for Solving the Problem] The power-line communication device which combines a signal 
with Rhine by the 1st side face of this invention 1st means to combine with Rhine the sending 
signal by which weighting was carried out in the 1 st location, It has 2nd means to combine an 
elimination signal with Rhine from the 1st location in the location of predetermined distance 
detached building **** 2, and an aforementioned sending signal and an aforementioned 
elimination signal are combined with hard flow in the one direction of propagation along Rhine, 
and on the other hand, a sending signal is constituted so that it may spread in other directions 
along Rhine. 

[0015] Preferably, an elimination signal is generated by the elimination means from a sending 
signal. Still more preferably, an elimination means carries out the phase shift of the sending 
signal, and it is constituted so that it may have the weighting circuit which operates so that the 
amplitude of a sending signal may be controlled. 

[0016] Preferably, the distance between the 1st and 2nd coupler is about 1 of wavelength of 
sending signal/4. This is constituted so that signal power of the propagation direction may be 
made into max. 

[0017] Preferably, this power-line communication device detects the combination of a sending 
signal and an elimination signal in a certain location on Rhine, and this invention has the monitor 
which sends out that detected signal to a count means to control an elimination signal. It is 
constituted so that still more effective elimination may be obtained by this. 
[0018] In order that it may carry out to the signal by which weighting was carried out by 
repeating a perturbation and the signal of the result may determine the effectiveness of the 
perturbation as it, the count means of this invention is constituted so that a monitor may be 
carried out. 

[0019] The count means of this invention is constituted so that correlation count with a part of 
detecting signal and sending signal may be repeated, it may carry out and the updated weighting 
value may be determined. 
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[0020] Preferably, this invention is used in order to combine an electrical signal with the power 
line like the distribution line of the power distribution network which gives its service to two or 
more subscribers. 

[0021] A telecommunication signal is combined with a power distribution network by the network 
non-covering part and the position between subscribers, and in the condition of being combined 
with hard flow toward the direction which is not having the sending signal and the elimination 
signal covered, this invention is constituted so that the unnecessary radiation from the part by 
which a network is not covered may be prevented. 

[0022] Furthermore, in this invention, by controlling the propagation direction of a signal along 
Rhine, it is constituted so that the specific frequency band used in one Rhine can be reused in 
other Rhine. This is useful when it has two or more power distribution Rhine especially served by 
the substation with a common power distribution network. 

[0023] In the power-line correspondence procedure which combines a signal with Rhine of other 
side faces of this invention, the sending signal by which weighting was carried out is combined 
with Rhine in the 1st location, an elimination signal is combined with Rhine from the 1st location 
in the location of predetermined distance detached building **** 2, and a sending signal and an 
elimination signal are combined in the one direction of [ on Rhine ] by hard flow, and on the other 
hand, a sending signal is constituted so that it may spread in other directions of [ on Rhine ]. 
[0024] In the power-line correspondence procedure which combines a telecommunication signal 
with two or more power distribution lines of other side faces of this invention, in order to 
combine with one of the Rhine and to combine a telecommunication signal which is different in 
other one of two or more of the Rhine so that the telecommunication signal which occupies one 
frequency band may be added in hard flow in the propagation direction of a substation, it is 
constituted so that a frequency band may be reused. 
[0025] 

[Embodiment of the Invention] Gestalt 1. drawing 1 of operation shows the power-line 
communication device of the gestalt 1 of operation of this invention. Drawing 2 is drawing for 
explaining actuation of the equipment of drawing 1 . In the gestalt 2 of operation, it is constituted 
so that propagation of the radio frequency signal to a substation 100 may be made into min on a 
cable 120. 

[0026] In drawing 1 and drawing 2 , the output of a base station BS branches for the main path 
and an auxiliary path in the 3 direction splitter 210, and is supplied to each phase line. The 
output supplied to each phase line consists of two components, a principal component VMAIN 
and the elimination component VAUX. A principal component VMAIN is combined with a cable 
120 in Point Y through a high-pass filter 200. The elimination component VAUX is combined with 
a cable 1 20 in the point X which separated for distance d minutes from Point Y. VAUX shifts the 
phase of a signal and weighting is carried out with the weighting variable WB which can carry out 
adjustable [ of the amplitude ]. VAUX and VMAIN have the phase offset 180 degrees towards 
going to a substation 100 in Point X, namely, a phase is reversed to each other and these signals 
are eliminated mutually. Therefore, between the point X of a cable, and a bus bar, a radio 
frequency signal does not flow or a radio frequency signal decreases considerably. Point X may 
be boiled and set up on a bus bar. 

[0027] Point X and Point Y are connected using the same connection technique, and it is made 
for a radio frequency joint property to follow the amplitude and a phase. The optimal broadband 
elimination engine performance is obtained by doing in this way. 

[0028] In the main signal supply and auxiliary signal supply, it ****** and a still bigger advantage 
is acquired by performing the suitable, suitable phase shift by which weighting was carried out to 
the auxiliary signal. That is, in Point Y (reaching and meeting the cable to the direction of a 
subscriber), it is in phase and the phase of VMAIN and VAUX can be piled up. 
[0029] Typical transmit frequencies are in a band (2-6MHz and 10-14MHz). In optimum 
performance, it is eliminated towards a substation 100 and superposition is performed to an 
inphase in the direction of a subscriber. At this time, it is electric supply spacing of d=lambda/4, 
and a 180-degree weighting phase shift is performed. The typical level which the main signal can 
combine with the power line is 1Vrm. In the conventional system, radiation may break out with 
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such a high level. 

[0030] Actuation of the system of the gestalt 1 of operation is explained using drawing 2 . 
Drawing 2 is drawing for explaining actuation of the power-line communication device of drawing 
1 . In drawing 2 , the signal which it is impressed from the main feeder or an auxiliary feeder, and 
is spread from Point X to a bus bar interferes in hard flow, and delay and a phase are adjusted 
so that the signal spread along with a cable 1 20 in the direction which separates from a bus bar 
may be piled up. The signal spread to subscribers can be made into max by setting distance d to 
d=lambda/4 mostly. The distance d of elimination in Point X may be what kind of die length. If it 
says extremely, it is also possible to reduce both feeding points in the distance of extent 
combined with a cable in the cable part in a manhole. 

[0031] The main path and auxiliary path to Point X are considered from the input point of an 
input signal (VINPUT). When passing the main path, an input signal (VINPUT) is delayed in an 
electric supply cable for tau 1 minute, and while spreading the distance d on a cable 120 towards 
Point X from Y points, it is delayed tau2. When an input signal (VINPUT) passes an auxiliary path, 
the auxiliary path is constituted so that electric supply delay between Points X may become 
equal to tau1+tau2. It is set up so that it may have the phase shift whose weighting theta is 180 
degrees in an auxiliary path. Thus, by setting up, the signal spread to a bus bar interferes in hard 
flow, and is eliminated from Point X, and the signal spread in the direction of a subscriber along 
with a cable 1 20 from Point X is spread, without being eliminated as it is. Ideally, broadband 
elimination can be performed between the signals spread to Point X in accordance with two 
paths. In fact, using an ecad loop formation, weighting of a phase and the amplitude can be 
adjusted and the inequality between supply paths can be compensated. On the other hand, a 
phase shift can be fixed to 180 degrees and attenuation can also be set as 0. 
[0032] Next, the main path and auxiliary path to Point Y are considered. The signal spread along 
with the main electric supply cable is delayed taul. Since only tau1-Kau 2 will be delayed by the 
time the signal which spreads an auxiliary path top arrives at Point X, and only a pan tau 2 will be 
delayed by between the distance d point Y of having been far apart therefore, the sum total of 
delay is set to tau1+2tau2. Furthermore, the phase shift of the about 180 degrees of the signals 
spread along with an auxiliary electric supply cable is carried out. Therefore, the component of 
two input signals is put together, the one component is delayed taul, as for the 2nd component, 
only tau1+2tau 2 are delayed by Y points, and 180 degrees of phases are shifted by them. If it 
adds with the phase shift which maximum amplitude produced 180 degrees of amplitude of the 
signal produced as a result depending on the carrier frequency when the phase of delay 2tau2 
shifted, and was produced through weighting, a total phase shift will become 360 degrees and will 
produce addition-interference. This addition-interference is produced, when phase contrast is 0 
degree in Point Y, or when it is the multiple of full wave length. For that purpose, it must be 
separated only from d=lambda/4 of distance. Therefore, although optimal transmission can be 
performed in the direction of a subscriber when remote distance is d=lambda/4, except for the 
extreme case where distance is 0, it can carry out also in other distance. 

[0033] Gestalt 2. drawin g 3 of operation is drawing showing the configuration of the power-line 
communication device of the gestalt 2 of operation of this invention. Drawing 3 changes the 
equipment of drawing 1 and enables it to supervise whether elimination processing was 
successful. Sensing coils 600, 610, and 620 are installed for every phase line, and the signal 
which exists in a bus bar is detected. Here, the induction coil wound around the surroundings of 
a bus bar or the induction coil of a detector close to a bus bar is desirable. Moreover, the 
capacity link and one or more antennas which were installed near the bus bar can also be used. 
[0034] Each sensing coil is combined with a switch 630 and the weighting count unit 640. A 
weighting count unit outputs a control signal to each weighting circuits WB, WR, and WY. Two or 
more supervisory signals can be made for a switch 630 to carry out time sharing of the one 
count unit 640. The count unit 640 operates so that the weighting value which makes min level 
of the supervisory signal detected with the sensing coil may be outputted. The weak induction 
coil of bonding strength can fully therefore be used for a monitor also by the attenuation signal. 
[0035] Although it is desirable to detect in the part by which the network where radiation tends 
to take place is not covered, you may detect in other points more near Point X, or the point X 
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itself. However, since the cable 1 20 is covered, the detection equipment of other forms like a 
capacity link is needed. 

[0036] Actuation of the weighting count unit 640 is described below. There are two in the 
approach of calculating a weighting value. What depends one on a perturbation, and another are 
based on a correlation technique. 

[0037] Drawing 4 shows the weighting eraser which used the perturbation technique. The 
supervisory signal from a switch 630 is impressed to the channel filter 700, and passes only the 
target frequency (that is, radio frequency canceled). The power detector 710 shown as the diode 
detector D and a capacitor C all over drawing outputs power measured value to an analog / 
digital converter (A/D converter) 720. The output of A/D converter 720 is inputted into a 
microprocessor 730, and a perturbation algorithm is performed there. A microprocessor 730 
outputs 1 set of weighting control signals which control the inphase component (I) and 
orthogonal component (Q) of each weighting. Perturbation processing impresses the magnitude 
of the weighting values I and Q at a step, and it operates so that it may supervise how 
elimination is influenced. This algorithm is performed by changing I and Q continuously up and 
down. After performing such a step, change of I or Q which had best effect is applied. This 
processing is continued until the best elimination effectiveness is acquired. 
[0038] The 2nd approach of calculating a weighting value is based on correlation. Drawing 5 is 
drawing showing the count unit of a weighting value which used the correlation technique. In 
drawing 5 , like the time of using a perturbation technique, there is an input from a sensing coil 
to a filter, and only the radio frequency which is a desired frequency is passed with a filter. The 
filtered signal is separated into an inphase component (I) and an orthogonal component (Q) by 
the coupler 740. These two components form a sum total component (S). A part of input signal 
from a base station BS branches with a splitter 780, it is inputted into the 2nd coupler 750, and 
is similarly divided into I component and Q component there. These two components form a 
component (E). 2 sets of I components and Q component are inputted into correlator 760. Each 
four A/D converters change the received input into a digital signal, respectively. Correlator 760 
calculates correlation of E component and S component, and outputs a result to a 
microprocessor 770. A microprocessor 770 performs the renewal algorithm of weighting. A 
typical algorithm is W(K+1) = WK-mu E*S, and * shows a correlation function here. 
[0039] A microprocessor (muP) 770 outputs 1 set of control signals, and controls a weighting 
value. This approach is repeated like the time of a perturbation technique, and it is repeated until 
the best elimination result is obtained. What is necessary is just to repeat weighting computation 
periodically, once a weighting value is set up. 

[0040] The main signal and the auxiliary signal of elimination are the most effective in the carrier 
frequency which is completely opposition. By moving each of these frequencies, the elimination 
effectiveness decreases gradually. It is the cause that the tracking on the frequency between 
the phase response in the main channel and an auxiliary channel and an amplitude response 
becomes imperfect, and delay stops corresponding. [ this ] As for the center frequency of a 
band, it is desirable that elimination chooses 4MHz at the most effective frequency, for example, 
the band in which it is 2-6MHz. Therefore, in a TDMA system like DECT using a limited number 
of time sharing, this equipment is the most effective. 

[0041] Gestalt 3. drawing 6 of operation is drawing showing the configuration of the power-line 
communication device of the gestalt 3 of operation of this invention. Drawing 6 offers the power- 
line communication device which enabled elimination of a broadband more. In drawing 6 , the 
signal in an auxiliary path is divided into some parts, and the amount of delay differs from the 
amount of weighting, respectively. Weighting is controlled by the ecad loop formation and is 
adapted with time sharing. 

[0042] In drawing 6 , the output of a base station BS branches for the main path and an auxiliary 
path in the 3 direction splitter 210, and is supplied to each phase line. The output supplied to 
each phase line consists of two components, a principal component VMAIN and the elimination 
component VAUX. A principal component VMAIN is combined with a cable 1 20 in Point Y 
through a high-pass filter 200. branch with a splitter, weighting of one auxiliary signal should be 
carried out with the weighting variables WB, WR, and WY, weighting of the auxiliary signal of 
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another side should be carried out with the weighting variables WB2, WR2, and WY2, and the 
elimination component VAUX should adder sigma boil those signals — it is, and is added, 
respectively and the high-pass filter unit 300 is supplied. The output from the high-pass filter 
unit 300 is combined with a cable 120 in the point X which separated for distance d minutes from 
Point Y. On the other hand, the sensing coils 600,610 and 620 installed for every phase line 
detect the signal which exists in a bus bar, and are supplied to a switch 630. The output of a 
switch 630 is supplied to the count unit 640, and the count unit 640 operates so that the 
weighting value which makes min level of the supervisory signal detected with the sensing coil 
may be outputted. Since elimination and superposition of the main signal and an auxiliary signal in 
the gestalt 3 of operation are the same as that of the gestalt 1 of operation, and the gestalt 2 of 
operation, explanation is omitted. 

[0043] This power-line communication device is used in a Time Division Multiple Access (TDMA) 
like DECT or CT2, or a time-sharing duplex (TDD) transmitting system. This is because such a 
system uses one carrier for transmission of rise-and-fall both directions. The filtering equipment 
which is needed with this in a subscriber's house can be simplified. Since a high power radio 
frequency signal is impressed near the base station, the problem of radiation tends to produce it 
in transmission of the direction of going down from a base station to a subscriber's house. By 
transmission in the going-up direction from a subscriber to a base station, a radio frequency 
signal receives a message in a base station in the low in which the problem of radiation does not 
occur. Control is performed so that it may transmit to the subscriber who is present in the 
location nearest to a base station on level with the man's receiver lower than other receivers 
which are distant from a base station. 

[0044] In the equipment of the gestalt 3 of operation, while the base station got down and having 
transmitted to the direction, it is also eliminable. While a subscriber transmits in the uphill 
direction and the base station is receiving, an auxiliary path is not used but reception of a base 
station is performed only using the main path. 

[0045] On the other hand, in addition to the main path, an auxiliary path may be used into a 
receiving cycle. In this case, an auxiliary path needs to establish the same amplitude and same 
phase response as a receive direction and a transmit direction. The signal from the direction of a 
bus bar is prevented, and the effectiveness of receiving preferentially the signal on the cable 120 
sent from the subscriber is acquired by this. 

[0046] Transmission of the telecommunication signal of an one direction along a feeder mainly 
has the 2 approaches. Radiation from a base station can be made into min by. 1st transmitting 
only in the direction of a subscriber from a base station. The frequency of the same bandwidth is 
[ 2nd ] reusable in some feeders by transmitting only in the one direction from a base station. 
[0047] Drawing 7 is a power distribution network which has the substation 1 00 served for three 
distribution cables 120, 130, and 140. As for each distribution cable, service is offered by each 
communication link base stations BS1, BS2, and BS3. Since common association of the cables 
120, 130, and 140 is carried out in the substation 100, the telecommunication signal on one 
Rhine 120, for example, a cable, flows to other distribution cables 130 and 140. Combine a 
telecommunication signal with each distribution line, make it spread in the direction contrary to a 
substation 100, it enables it to disregard the component to the direction of a substation 100, and 
the same frequency band can be reused in each base stations BS1, BS2, and BS3. It is desirable 
to reuse a frequency, when there is [ that a base station gives its service only to the Rhine by 
the traffic demand from the subscriber on each distribution line, and ] a demand. However, the 
band of the frequency which can be used for a power feeder communication link is restricted. 
The frequency band used for a power feeder communication link is limited, because it is what is 
depended on the regulation of a country and a specific frequency band is the the best for 
actuation. By drawing 7 , signals V1 , V2, and V3 show the directivity transmission from the base 
stations BS1, BS2, and BS3 which are sharing the common frequency band. 
[0048] 

[Effect of the Invention] 1st means to combine with Rhine the sending signal to which weighting 
of the power-line communication device of the 1st invention was carried out in the 1st location, 
It has 2nd means to combine an elimination signal with Rhine from the 1st location in the 
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location of predetermined distance detached building **** 2. Since a sending signal and an 
elimination signal are combined with hard flow in the one direction of [ on Rhine ], and a sending 
signal is constituted on the other hand so that it may spread in other directions of [ on Rhine ] A 
sending signal can be supplied in a substation, without eliminating a sending signal, being able to 
prevent generating of radiation power and being eliminated at a subscriber side. 
[0049] The power-line correspondence procedure of the 2nd invention combines with Rhine the 
sending signal by which weighting was carried out in the 1st location. Since an elimination signal 
is combined with Rhine from the 1st location in the location of predetermined distance detached 
building **** 2, a sending signal and an elimination signal are combined with hard flow in the one 
direction of [ on Rhine ], and a sending signal is constituted on the other hand so that it may 
spread in other directions of [ on Rhine ] In a substation, since a sending signal is eliminated, 
generating of radiation power can be prevented, and on the other hand, a sending signal can be 
supplied, without being eliminated at a subscriber side. 

[0050] In the power-line correspondence procedure which combines a telecommunication signal 
with two or more power distribution lines of the 3rd invention, since it is constituted so that the 
telecommunication signal which occupies one frequency band may be added in hard flow in the 
propagation direction of a substation, it may combine with one of the Rhine and a 
telecommunication signal which is different in other one of two or more of the Rhine may be 
combined, a frequency band is reusable. 
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[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the power-line communication device of the gestalt 1 of 
operation of this invention. 

[Drawing 2] It is drawing for explaining actuation of the equipment of drawing 1 . 
[Drawing 3] It is drawing showing the power-line communication device of the gestalt 2 of 
operation of this invention. 

[ Drawing 4] It is drawing showing the count unit of a weighting value using a perturbation 
technique. 

[Drawing 5] It is drawing showing the count unit of a weighting value using a correlation 
technique. 

[Drawing 6] It is drawing showing the power-line communication device of the gestalt 3 of 
operation of this invention. 

[D rawin g 7] It is drawing showing the cycle reuse in a power distribution network. 

[Drawing 8] It is drawing showing the conventional power distribution network which transmits a 

telecommunication signal. 

[Drawing 9] It is drawing showing a part of network of drawing 8 in a detail more. 

[Description of Notations] 

1 00 Substation 

105 Transmission Line 

1 10 Impressing Point 

1 20 Distribution Cable 

1 30 Distribution Cable 

1 40 Distribution Cable 

200 High-pass Filter Unit 

210 The 3 Direction Splitter 

220 Radio Frequency Signal 

300 High-pass Filter Unit 

600 Sensing Coil 

610 Sensing Coil 

620 Sensing Coil 

630 Switch 

640 Count Unit 

700 Channel Filter 

710 Power Detector 

730 Microprocessor 

760 Correlator 

780 Splitter 

770 Microprocessor 
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